






INVESTIGATION OF TURBINES SUITABLE FOR USE INA TURBOJET
ENGINE WITH HIGH COMPRESSOR PRESSURE RATIO
. AND LOW COMPRESSOR-TIP SPEED
Iv - EFFECT OF INCREASING BLADE SPEED ON VELOCITY
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Airflowperunitfrontalarea,lb/sec-sqf% . . . . . ~25.8 ~23.O l —
Blade-tipspeed,ft/sec. . . . . . . . . . . . . . . ~ 98’7 ~ 945
Workinputto compressor,Btu/lb. . . . . . . . . . . ~ El
Turbineinlettemperature,% . . . . . . . . . . ..$s216o :2:;
INTRODUCTION

























































































































































consideredtobe a compressortotal-pressureratioof8.75anda turbine
inlettemp~ratureof2160°R. At ratedspeedandpressureratio,the
compressorhasan equivalenttipspeedof892feetpersecondandan
equivalentweightfl~ of 158poundspersecond.Thecompressorf ontal
areais881squareinches.Theturbine-designrequirementswhichmust
be metby a turbinetodrivethiscompressoratratedrotativespeedfor
bothtake-offandcruiseareshowninreference1 tobe:
Take-offCruise
Workoutput,Btu/lh. . . . . . . . . . . . . . . . . . 131 m
Percentratedrotativespeed . . . . . . . . . . . . . 100 m)
; Turbineinlettanperature,%l . . . . . .=....... 2160 1620I Turbineinletpressure,lb/sqft . . . . . . . . . . . 17,600 6000
Minimumpermissibleexitannulararea,sq in. . . . . 383 460
Airflow,lb/see. . . . . . . . . . . . . . . . . . . U58 62.5


































-es req~ed inorderto obtatisatisfactorytwo-stageturbine




ofno decelerationi thelastrotoranda workdivisionbetweenstages












































be,fora firstappro~tion, a functionof exitaxialMachnuniberalone,
thatis,independentofenginerotativespeedorturbinetipdiameter.






































































































speedis shownh figure2 to increasequiterapidlywithincreasing
exitannulararea. .
Take-offvelocitydiagrams.- Onesetof ve~citydiagramsforthe











exittangentialhubvelocityVU,5 of -36feetpersecondis (wi.tQin
theaccuracyofthecharts)thesameasforthedesigncondition



































































l Cruise.- Forthetake-offvelocitydiagramspresentedin figure10
thevalueat themeanradiusoftheexittsagentialvelocityparameter



















































lb/sec-sqft. . . . . . . . . . . . 525.8 ~23.O
Blade-tipspeed,.ft/sec. . . . . . . ~ 987 ~ 945




















































Airflowperunitfrontalarea,lb/sec-sqft . . . . . . s25.8 S23.O
Blade-tipspeed,ft/sec...000=*o”o”o”” s=987~945
Workinputto compressor.,Btu/lb. . . . . . . . . . . . ~ X51s 131 Nm



































































(us= 0.475VU,5+ ,52+ 2.05gz4,5) (4)
ForamountsofexittangentialvelocityVU,5 resultingincomparatively
smallvaluesof leavingloss,equation(4)canbe appro~ted by














D.: + 4afA5N2 (8)







conditions. NACARM E52A16,1952. .
2.Davison,ElmerH.,andEnglish,RobertE.: InvestigationfTurbines
%m SuitableforUseina TurbojetEnginewithHighCompressorPressure


































































. (ft/see) _ L
/
gncondition









































































































































-.4 -.3 -.2 -.1 0 .1 .2 .3Exitabsolute tangential velocity parau&er for take-off,(Vu/a=r)5

















ok5$?zL--.4 -. 3 -. 2 -. J. 0. .1 .Z .3
Exitabsoltitetangentialvelocityparameterfortake-off,(V~acr)5
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i Figure IL. - Two-stage turbine confi~tion for imreased-dler turbine. D3.rensioM are in inches.
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